Molecular organization of heterochromatin in malaria mosquitoes of the Anopheles maculipennis subgroup.
Although heterochromatin makes up a significant portion of the malaria mosquito genome, its organization, function, and evolution are poorly understood. Sibling species of the Anopheles maculipennis subgroup, the European malaria mosquitoes, are characterized by striking differences in the morphology of pericentric heterochromatin; however, the molecular basis for the rapid evolutionary transformation of heterochromatin is not known. This study reports an initial survey of the molecular organization of the pericentric heterochromatin in nonmodel species from the A. maculipennis subgroup. Molecular identity and chromosomal localization were established for short DNA fragments obtained by microdissection from the pericentric diffuse beta-heterochromatin of A. atroparvus. Among 102 sequenced clones of the Atr2R library, twenty had sequence similarity to transposable elements (TEs) from the Anopheles gambiae and Aedes aegypti genomes. At least six protein-coding single-copy genes from A. gambiae and four single-copy genes from Drosophila melanogaster were homologous to eight clones from the library. Most of these conserved genes were heterochromatic in A. gambiae but euchromatic in D. melanogaster. The remaining 74 clones were characterized as noncoding repetitive DNA. Comparative chromosome mapping of twelve clones in the sibling species A. atroparvus and A. messeae demonstrated that the noncoding repetitive sequences and the TEs have undergone independent chromosome-specific and species-specific gains and losses in the morphologically different pericentric heterochromatic regions, in accordance with the "library model."